Sex steroids and growth factors differentially regulate the growth and differentiation of cultured human endometrial stromal cells.
We have studied the interaction between growth factors and sex steroids in regulating human endometrial stromal cell growth and differentiation using an in vitro serum-free cell culture model system. None of the growth factors [epidermal growth factor (EGF), basic fibroblast growth factor (bFGF), insulin, insulin-like growth factor-I (IGF-I), IGF-II, or platelet-derived growth factor] stimulated the growth of human endometrial stromal cells grown in progestin-free medium. However, the growth of progestin-treated cultures was dramatically increased by EGF, bFGF, or platelet-derived growth factor, but not by insulin, IGF-I, or IGF-II. Estrogen could not substitute for progesterone in this protocol, and coadministration of estrogen with progestin did not enhance the response over that to progesterone alone. In contrast to their positive effects on growth, only EGF, not bFGF, stimulated stromal cell differentiation, as measured by an increase in PRL, laminin, and fibronectin production; moreover, stimulation of differentiation was dependent upon the presence of progestin in the culture medium. Thus, human endometrial stromal cell growth is 1) regulated by a discrete set of growth factors, only a subset of which regulates stromal cell differentiation; and 2) regulation of stromal cell growth and stromal cell differentiation by growth factors is progestin dependent. Our results provide direct evidence for interaction between growth factors and sex steroids in the regulation of stromal cell growth and differentiation in vitro and suggest that growth factors may be absolutely required in conjunction with progesterone for the decidual response in vivo.